having an amino acid sequence of one of SEQ ID NOS: 1 to 2128. 

[0608] In specific embodiments, the present invention encompasses an antibody or 

fragment thereof comprising a VL domain from an scFv having an amino acid sequence of 
one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and which also comprises a VH domain from an scFv 
having an amino acid sequence of one of SEQ ID NOS: 1 to 2128.and in which said VL 
and said VH domains are derived from the same scFv having an amino acid sequence of 
oneofSEQIDNOS: 1 to 2128. 

[0609] In specific embodiments, the present invention encompasses an antibody or 

fragment thereof comprising an amino acid sequence of one of SEQ ID NOS: 2129 to 
3227 wherein said antibody or fragment thereof immunospecifically binds BLyS. 
[0610] In specific embodiments, the antibody or fragment thereof of the invention 

is a whole immunoglobulin molecule, 

[0611] In specific embodiments, the antibody or fragment thereof of the invention 

is a Fab fragment. 

[0612] In specific embodiments, the antibody or fragment thereof of the invention 

is a Fv fragment. 

[0613] In specific embodiments, the present invention encompasses a chimeric 

protein comprising the antibody or fragment thereof of the invention covalently linked to a 
heterologous polypeptide. 

[0614] In specific embodiments, the present invention encompasses a composition 

comprising two or more types of antibodies or fragments or variants thereof, each of 
which type immunospecifically binds to BLyS, and each of which type of antibody or 
fragment thereof comprises a VH domain from a different scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128. 

[0615] In specific embodiments, the present invention encompasses a composition 

comprising two or more types of antibodies or fragments or variants thereof, each of 
which type immunospecifically binds to BLyS, and each of which type of antibody or 
fragment thereof comprises a VL domain from a different scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128. 

[0616] In specific embodiments, the present invention encompasses a composition 

comprising two or more types of antibodies or fragments or variants thereof, each of 
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which type immunospecifically binds to BLyS, and each of which type of antibody or 
fragment thereof comprises a VL domain from a different scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128 and wherein each type of antibody or 
fragment thereof further comprises a VH domain from a different scFv having an amino 
acid sequence of one of SEQ ID NOS: 1 to 2128. 

[0617] In specific embodiments, the present invention encompasses a composition 

comprising two or more types of antibodies or fragments or variants thereof, each of 
which type immunospecifically binds to BLyS, and each of which type of antibody or 
fragment thereof comprises a VH CDR3 having an amino acid sequence of one of SEQ ID 
NOS: 3 129 to 3227. 

[0618] In specific embodiments, the present invention encompasses a panel of two 

or more types of antibodies or fragments or variants thereof, each of which type 
immunospecifically binds to BLyS, and each of which type of antibody or fragment 
thereof comprises a VH domain from a different scFv having an amino acid sequence of 
one of SEQ ID NO: 1 to 2128. 

[0619] In specific embodiments, the present invention encompasses a panel of two 

or more types of antibodies or fragments or variants thereof, each of which type 
immunospecifically binds to BLyS, and each of which type of antibody or fragment 
thereof comprises a VL domain from a different scFv having an amino acid sequence of 
one of SEQ ID NO: 1 to 2128. 

[0620] In specific embodiments, the present invention encompasses a panel of two 

or more types of antibodies or fragments or variants thereof, each of which type 
immunospecifically binds to BLyS, and each of which type of antibody or fragment 
thereof comprises a VL domain from a different scFv having an amino acid sequence of 
one of SEQ ID NO: 1 to 2128 and wherein each type of antibody or fragment further 
comprises a VH domain from a different scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 2128. 

[0621] In specific embodiments, the present invention encompasses a panel of two 

or more antibodies or fragments or variants thereof, each of which type 
immunospecifically binds to BLyS, and each of which type of antibody or fragment 
thereof comprises a VHCDR3 from a different scFv having an amino acid sequence of one 
of SEQ ID NOS: 2129 to 3227. 
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[0622] In specific embodiments, the antibodies or fragments thereof of the 

antibody panel of the invention, are each in a well of a 96 well plate. 
[0623] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VH domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof immunospecifically 
binds BLyS. 

[0624] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VH domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 46, 321 to 329, 1563 to 1595, and 1881 to 1908, wherein said antibody 
or fragment thereof immunospecifically binds BLyS. 

[0625] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VH domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1881 to 1908, wherein the antibody of fragment thereof 
immunospecifically binds the membrane-bound form of BLyS. 

[0626] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VH domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1563 to 1569, wherein said antibody of fragment thereof 
immunospecifically binds the soluble form of BLyS. The present invention also 
encompasses vectors comprising the isolated nucleic acid molecule described above, 
including vectors comprising a nucleotide sequence which regulates the expression of the 
antibody or fragment thereof encoded by the above-described nucleic acid molecule. 
Additionally the present invention also encompasses host cells, including mammalian host 
cells, comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0627] In specific embodiments, the present invention encompasses an isolated 
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nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 2128 ? wherein said antibody or fragment thereof immunospecifically 
binds BLyS. The present invention also encompasses vectors comprising the isolated 
nucleic acid molecule described above, including vectors comprising a nucleotide 
sequence which regulates the expression of the antibody or fragment thereof encoded by 
the above-described nucleic acid molecule. Additionally the present invention also 
encompasses host cells, including mammalian host cells, comprising the above-described 
nucleic acid molecule which is operably linked to a heterologous promoter, as well as host 
cells, including mammalian host cells, comprising the above-described vectors. 
Additionally, the present invention also provides a method for producing an antibody or 
fragment thereof comprising culturing the above-described host cells under conditions in 
which the nucleic acid molecule is expressed. 

[0628] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 46, 321 to 329, 1563 to 1595, and 1881 to 1908, wherein said antibody 
or fragment thereof immunospecifically binds BLyS. The present invention also 
encompasses vectors comprising the isolated nucleic acid molecule described above, 
including vectors comprising a nucleotide sequence which regulates the expression of the 
antibody or fragment thereof encoded by the above-described nucleic acid molecule. 
Additionally the present invention also encompasses host cells, including mammalian host 
cells, comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0629] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1881 to 2128, wherein the antibody of fragment thereof 
immunospecifically binds the membrane-bound form of BLyS. The present invention also 
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encompasses vectors comprising the isolated nucleic acid molecule described above, 
including vectors comprising a nucleotide sequence which regulates the expression of the 
antibody or fragment thereof encoded by the above-described nucleic acid molecule. 
Additionally the present invention also encompasses host cells, including mammalian host 
cells, comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0630] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1563 to 1880, wherein said antibody of fragment thereof 
immunospecifically binds the soluble form of BLyS. The present invention also 
encompasses vectors comprising the isolated nucleic acid molecule described above, 
including vectors comprising a nucleotide sequence which regulates the expression of the 
antibody or fragment thereof encoded by the above-described nucleic acid molecule. 
Additionally the present invention also encompasses host cells, including mammalian host 
cells, comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0631] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof immunospecifically 
binds BLyS and which also comprises a VH domain from an scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128. The present invention also encompasses 
vectors comprising the isolated nucleic acid molecule described above, including vectors 
comprising a nucleotide sequence which regulates the expression of the antibody or 
fragment thereof encoded by the above-described nucleic acid molecule. Additionally the 
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present invention also encompasses host cells, including mammalian host cells, 
comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0632] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VL domain from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof immunospecifically 
binds BLyS and which also comprises a VH domain from an scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128 and in which said VL domain and said VH 
domain are derived from the same scFv having an amino acid sequence of one of SEQ ID 
NOS: 1 to 2128. The present invention also encompasses vectors comprising the isolated 
nucleic acid molecule described above, including vectors comprising a nucleotide 
sequence which regulates the expression of the antibody or fragment thereof encoded by 
the above-described nucleic acid molecule. Additionally the present invention also 
encompasses host cells, including mammalian host cells, comprising the above-described 
nucleic acid molecule which is operably linked to a heterologous promoter, as well as host 
cells, including mammalian host cells, comprising the above-described vectors. 
Additionally, the present invention also provides a method for producing an antibody or 
fragment thereof comprising culturing the above-described host cells under conditions in 
which the nucleic acid molecule is expressed. 

[0633] In specific embodiments, the present invention encompasses an isolated 

nucleic acid molecule comprising a nucleotide sequence encoding an antibody or fragment 
thereof comprising a VHCDR3 from an scFv having an amino acid sequence of one of 
SEQ ID NOS: 2129 to 3227, wherein said antibody or fragment thereof 
immunospecifically binds BLyS. The present invention also encompasses vectors 
comprising the isolated nucleic acid molecule described above, including vectors 
comprising a nucleotide sequence which regulates the expression of the antibody or 
fragment thereof encoded by the above-described nucleic acid molecule. Additionally the 
present invention also encompasses host cells, including mammalian host cells, 
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comprising the above-described nucleic acid molecule which is operably linked to a 
heterologous promoter, as well as host cells, including mammalian host cells, comprising 
the above-described vectors. Additionally, the present invention also provides a method 
for producing an antibody or fragment thereof comprising culturing the above-described 
host cells under conditions in which the nucleic acid molecule is expressed. 
[0634] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VH domain encoded by a nucleotide 
sequence that hybridizes under stringent conditions to a nucleotide sequence encoding a 
VH domain from an scFv having an amino acid sequence of one of SEQ ID NOS: 1 to 
2128. 

[0635] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VL domain encoded by a nucleotide 
sequence that hybridizes under stringent conditions to a nucleotide sequence encoding a 
VL domain from an scFv having an amino acid sequence of one of SEQ ID NOS: 1 to 
2128. 

[0636] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VH domain encoded by a nucleotide 
sequence that hybridizes under highly stringent conditions to a nucleotide sequence 
encoding a VH domain from an scFv having an amino acid sequence of one of SEQ ID 
NOS: 1 to 2128. 

[0637] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VL domain encoded by a nucleotide 
sequence that hybridizes under highly stringent conditions to a nucleotide sequence 
encoding a VL domain from an scFv having an amino acid sequence of one of SEQ ID 
NOS: 1 to 2128. 

[0638] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a CDR encoded by a nucleotide sequence 
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that hybridizes under stringent conditions to a nucleotide sequence encoding a CDR from 
an scFv having an amino acid sequence of one of SEQ ID NOS: 1 to 2128. 
[0639] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a CDR encoded by a nucleotide sequence 
that hybridizes under highly stringent conditions to a nucleotide sequence encoding a CDR 
from an scFv having an amino acid sequence of one of SEQ ID NOS: 1 to 2128. 
[0640] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VH CDR3 encoded by a nucleotide 
sequence that hybridizes under stringent conditions to a nucleotide sequence encoding a 
VH CDR3 having an amino acid sequence of one of SEQ ID NOS: 2129 to 3227. 
[0641] In specific embodiments, the present invention provides an antibody or 

fragment thereof that immunospecifically binds to BLyS, said antibody or fragment 
thereof comprising an amino acid sequence of a VH CDR3 encoded by a nucleotide 
sequence that hybridizes under highly stringent conditions to a nucleotide sequence 
encoding a VH CDR3 having an amino acid sequence of one of SEQ ID NOS: 2129 to 
3227. 

[0642] In specific embodiments, the present invention provides a method for 

detecting of aberrant expression of BLyS, comprising: 

[0643] assaying the level of BLyS expression in cells or a tissue sample of an 

individual using one or more antibodies or fragments or variants thereof that 
immunospecifically bind BLyS; and 

[0644] comparing the level of BLyS assayed in the cells or a tissue sample with a 

standard level of BLyS or a level of BLyS in cells or a tissue sample from an individual 
without aberrant BLyS expression, wherein an increase or decrease in the assayed level of 
BLyS or level in cells or a tissue sample from an individual without aberrant BLyS 
expression compared to the standard level of BLyS is indicative of aberrant expression. 
[0645] In specific embodiments, the present invention provides a method for 

diagnosing a disease or disorder associated with aberrant BLyS expression or activity, 
comprising: 

[0646] administering to a subject an effective amount of a labeled antibody or 
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fragment thereof that immunospecifically binds to BLyS; 

[0647] waiting for a time interval following the administering for permitting the 

labeled antibody or fragment thereof to preferentially concentrate at sites in the subject 
where BLyS is expressed; 

[0648] determining background level; and 

[0649] detecting the labeled antibody or fragment thereof in the subject, such that 

detection of labeled antibody or fragment thereof above the background level indicates 
that the subject has a particular disease or disorder associated with aberrant expression of 
BLyS. 

[0650] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above comprises a VH domain from an scFv having 
an amino acid sequence of one of SEQ ID NOS: 1 to 2128. 

[0651] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above comprises a VL domain from an scFv having 
an amino acid sequence of one of SEQ ID NOS: 1 to 2128. 

[0652] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above comprises a VH CDR3 having an amino acid 
sequence of one of SEQ ID NOS: 2129 to 3227. 

[0653] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above is conjugated to a diagnostic agent. 

[0654] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above is conjugated to a diagnostic agent wherein the 

diagnostic agent is horseradish peroxidase, alkaline phosphatase, beta-galactosidase, or 

acetylcholinesterase. 

[0655] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above is conjugated to a diagnostic agent wherein the 
diagnostic agent is fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin. 
[0656] In specific embodiments, the antibody or fragment thereof utilized in the 

two methods described immediately above is conjugated to a diagnostic agent wherein the 
diagnostic agent is 125 I, 131 I, in In, 90 Y or 99 Tc. 

[0657] In specific embodiments, the antibody or fragment thereof utilized in the 

252 



two methods described immediately above is conjugated to a diagnostic agent wherein the 
diagnostic agent is luciferase, luciferin or aequorin. 

[0658] A pharmaceutical composition comprising at least one antibody or 

fragment thereof of comprising a VH domain from an scFv having an amino acid 
sequence of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and a pharmaceutically acceptable carrier. 
[0659] A pharmaceutical composition comprising at least one antibody or 

fragment thereof of comprising a VL domain from an scFv having an amino acid sequence 
of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and a pharmaceutically acceptable carrier. 
[0660] A pharmaceutical composition comprising at least one antibody or 

fragment thereof of comprising a VL domain from an scFv having an amino acid sequence 
of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and which also comprises a VH domain from an scFv 
having an amino acid sequence of one of SEQ ID NOS: 1 to 2128 and a pharmaceutically 
acceptable carrier. 

[0661] A pharmaceutical composition comprising at least one antibody or 

fragment thereof of comprising an amino acid sequence of one of SEQ ID NOS: 2129 to 
3227 wherein said antibody or fragment thereof immunospecifically binds BLyS and a 
pharmaceutically acceptable carrier. 

[0662] A method of treating, preventing or ameliorating a disease or disorder 

associated with aberrant BLyS expression or activity, comprising administering to an 
animal in need thereof the pharmaceutical composition comprising at least one antibody or 
fragment thereof of comprising a VL domain from an scFv having an amino acid sequence 
of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and which also comprises a VH domain from an scFv 
having an amino acid sequence of one of SEQ ED NOS: 1 to 2128 and a pharmaceutically 
acceptable carrier in an amount effective to treat, prevent or ameliorate the disease or 
disorder. This method may be used to treat an infectious disorder, cancer, and/or an 
autoimmune disease such as lupus or glomerular nephritis. 

[0663] A method of treating, preventing or ameliorating a disease or disorder 

associated with aberrant BLyS expression or activity, comprising administering to an 
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animal in need thereof the pharmaceutical composition comprising at least one antibody or 
fragment thereof of comprising a VL domain from an scFv having an amino acid sequence 
of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and a pharmaceutically acceptable carrier in an amount 
effective to treat, prevent or ameliorate the disease or disorder. This method may be used 
to treat an infectious disorder, cancer, and/or an autoimmune disease such as lupus or 
glomerular nephritis. 

[0664] A method of treating, preventing or ameliorating a disease or disorder 

associated with aberrant BLyS expression or activity, comprising administering to an 
animal in need thereof the pharmaceutical composition comprising at least one antibody or 
fragment thereof of comprising a VL domain from an scFv having an amino acid sequence 
of one of SEQ ID NOS: 1 to 2128, wherein said antibody or fragment thereof 
immunospecifically binds BLyS and which also comprises a VH domain from an scFv 
having an amino acid sequence of one of SEQ ED NOS: 1 to 2128 and a pharmaceutically 
acceptable carrier in an amount effective to treat, prevent or ameliorate the disease or 
disorder. This method may be used to treat an infectious disorder, cancer, and/or an 
autoimmune disease such as lupus or glomerular nephritis. 

[0665] A method of treating, preventing or ameliorating a disease or disorder 

associated with aberrant BLyS expression or activity, comprising administering to an 
animal in need thereof the pharmaceutical composition of comprising at least one antibody 
or fragment thereof of comprising an amino acid sequence of one of SEQ ID NOS: 2129 
to 3227 wherein said antibody or fragment thereof immunospecifically binds BLyS and a 
pharmaceutically acceptable carrier in an amount effective to treat, prevent or ameliorate 
the disease or disorder. This method may be used to treat an infectious disorder, cancer, 
and/or an autoimmune disease such as lupus or glomerular nephritis. 
[0666] This method may be used to treat an infectious disorder, cancer, and/or an 

autoimmune disease such as lupus or glomerular nephritis. 



EXAMPLES 
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Abbreviations 

0.2 M Tris-HCl, 0.5 mM EDTA, 0.5 M sucrose (TES) 

l-ethyl-3-[3-dimethylaminopropyl]carbo diimide hydrochloride (EDC) 

2TY supplemented with 100ng/ml ampicillin and 2% glucose (2TYAG) 

2TY supplemented with 100|ug/ml ampicillin and 50jng/ml kanamycin (2TYAK) 

3 ? 3' ? 5 ? 5'-Tetramethyl Benzidine (TMB) 

50% inhibitory concentration (IC 5 o) 

6xPBS containing 18% Marvel blocking solution (6xMPBS) 

Absorbance (A) 

Bovine serum albumin (BSA) 

Enzyme linked immunosorbent assay (ELISA) 

Foetal calf serum (FCS) 

Heavy chain variable (Vh) 

Hepes buffered saline (HBS) 

Horseradish peroxidase (HRP) 

Immobilised Metal Affinity Chromatography (IMAC) 
Isopropyl 8-D-thiogalactopyranoside (IPTG) 
Light chain variable(VL) 
Multiplicity of infection (MOI) 

N-[2-hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid] (Hepes) 
Nanomolar (nM) 
A^-Hydroxysuccinimide (NHS) 
PBS containing 3% Marvel (MPBS) 
Phosphate Buffered Saline (PBS) 

Phosphate Buffered Saline + 0.1% (v/v) Tween 20 (PBST) 
Picomolar (pM) 

Single chain fragment variable (scFv) 
Tumour Necrosis Factor-alpha (TNF-a) 
Tumour Necrosis Factor-beta (TNF-P) 
TNF-related apoptosis inducing ligand (TRAIL) 

Definitions: 



255 



[0667] In the following section "immobilized BLyS" refers to a soluble form of 

BLyS or biotinylated BLyS coated on a plastic assay plate (e.g., a 96 well plate), but does 
not refer to histidine tagged BLyS coated on a plastic assay plate.; "biotinylated BLyS" is 
a soluble form of BLyS except when used to coat an ELISA plate, in which case it would 
be "immobilized BLyS." Membrane bound forms of BLyS include, but are not limited to, 
U937 and P388 plasma membranes. 

Example 1 : Antibodies Immunospecifically Binding to Soluble And Membrane-Bound 
BLyS 

[0668] A library of phage was screened in an assay to identify those phage 

displaying scFvs that immunospecifically bind to the soluble and membrane-bound forms 
of BLyS. Phage displaying scFvs that bound to immobilized BLyS were identified after 
panning on immobilized BLyS and assessment by ELISA for binding to immobilized 
BLyS. The BLyS that was immobilized on plates for these assays was purified from 
supernatants of Sf9 cells infected with a baculovirus expression construct as described in 
Moore et al., Science 285:260-263 which is hereby incorporated by reference in its 
entirety. Each of the identified scFvs were then sequenced. Certain sequences were 
isolated multiple times, thus a panel (panel 1) containing one member of each unique 
sequences was generated and further characterized for their ability to immunospecifically 
bind to the soluble and membrane-bound forms of BLyS. 

[0669] The derived amino acid sequences of these scFvs are shown in Table 1 

above. The individual Vh and V L segments of the scFvs were aligned to the known 
human germline sequences in V-BASE (Tomlinson et al, www.mrc-cpe.cam.ac.uk) and 
the closest germline identified. 

Example 2: Specificity of scFvs for BLyS and Membrane-Bound BLyS 
[0670] The specificity of each of the scFvs for both BLyS and membrane-bound 

BLyS was determined by phage ELISA. BLyS was immobilised onto plastic as a purified 
soluble form of the protein or as a membrane-bound form present on plasma membrane 
preparations from the human macrophage-like cell line, U937. 
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Maintenance of U937 Cells 

[0671] U937 cells are a human monocyte-like, histiocytic lymphoma cell line 

known to express BLyS on their plasma membranes. They were maintained in RPMI- 
1640 supplemented with 4mM L-glutamine, 10% FCS, 10 U penicillin, 100 g/ml 
streptomycin (all reagents from Sigma). The cells were thawed from frozen stock and are 
either used for plasma membrane preparation, or split 1:5, after 2 days in culture when the 
cell density reaches 1 x 10 6 /ml. 

Preparation of U937 Plasma Membranes 

[0672] To prepare plasma membranes, lxl 0 9 U937 cells were harvested from their 

culture medium by centrifugation at 1000 rpm at 4°C for 5 minutes in a benchtop 
centrifuge. The cells were resuspended in 40 ml 12 mM Tris, pH 7.5, 250 mM sucrose and 
placed on ice. The cells are then lysed using a hand-held electric homogenizer 
(Labortechnik IKA Ultra-Turrax) for four, one minute, bursts. To check that cell lysis had 
occurred, 10 jal cell lysate was added to 10 ^1 Trypan blue and the cell lysate was 
examined under a microscope. After confirming lysis, the homogenate was centrifuged at 
270 x g, for 10 minutes at 4°C to pellet the nuclear fraction and the supernatant was 
retained. The supernatant was centrifuged at 8000 x g, 10 mins, 4°C, to pellet the 
mitochondrial and lysosomal fractions and the supernatant was retained. The supernatant 
was then centrifuged at 100000 x g, 60 mins, 4°C to pellet the plasma membrane enriched 
fraction. The supernatant was discarded and the plasma membrane pellet was resuspended 
in 1 ml PBS and stored at -70°C. The protein concentration of the plasma membrane 
fraction was determined using a protein quantification kit (Biorad). Typical yields were 
between 5 and 10 mg of plasma membranes. 

Phage ELISA 

[0673] To determine the specificity of each of the unique scFvs, a phage ELISA 

was performed for each scFv against human BLyS, U937 plasma membranes, TNFa 
(R&D Systems, Minneapolis, MN), BSA and uncoated well. Individual E. coli colonies 
containing a phagemid representing one of the unique scFvs from panel lwere inoculated 
into 96-well plates containing 100 (il 2TYAG medium per well. Plates were incubated at 
37°C for 4 hours, shaking. M13K07 helper phage was added to each well to a MOI of 10 
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and the plates were incubated for a further 1 hour at 37°C. The plates were centrifuged in 
a benchtop centrifuge at 2000 rpm for 10 minutes. The supernatant was removed and cell 
pellets were resuspended in 100 jlxI 2TYAK and incubated at 30°C overnight, shaking. 
The next day, plates were centrifuged at 2000 rpm for 10 min and the 100 jil phage- 
containing supernatant from each well carefully transferred into a fresh 96-well plate. 
Twenty \il of 6xMPBS was added to each well, and incubated at room temperature for 1 
hour to pre-block the phage prior to ELISA. 

[0674] Flexible 96-well plates (Falcon) were coated overnight at 4°C with human 

BLyS (1 \xg/m\) in PBS, U937 plasma membranes (10 ng/ml) in PBS, TNFoc (1 jig/ml) in 
PBS, BSA (1 |^g/ml) in PBS, or PBS. After coating, the solutions were removed from the 
wells, and the plates were blocked for 1 hour at room temperature in MPBS. The plates 
were washed 3 times with PBS and then 50 fil of pre-blocked phage was added to each 
well. The plates were incubated at room temperature for 1 hour and then washed with 3 
changes of PBST followed by 3 changes of PBS. To each well, 50 pi of an anti-gene VIQ- 
HRP conjugate (Pharmacia) at a 1 to 5000 dilution in MPBS was added and the plates 
incubated at room temperature for 1 hour. Each plate was washed three times with PBST 
followed by three times with PBS. Then 50 jxl of an HRP-labelled anti-mouse polymer 
(DAKO EnVision) diluted 1/50 in 3% MPBS was added and incubated for 1 hour at room 
temperature. Each plate was then washed three times with PBST followed by three times 
with PBS. Fifty jil of TMB substrate was then added to each well, and incubated at room 
temperature for 30 minutes or until colour development. The reaction was stopped by the 
addition of 25 (xl of 0.5 M H 2 S0 4 . The signal generated was measured by reading the 
absorbance at 450nm (A450) using a microtiter plate reader (Bio-Rad 3550). 
[0675] The results for 3 clones (I006E07, 1008D05 and I016F04) are shown in 

Figure 1. All 3 scFvs recognize immobilized BLyS and U937 plasma membranes but do 
not recognize TNFa, BSA or an uncoated well (PBS only). These results indicate that 
these scFvs specifically recognize immobilized BLyS and membrane-bound BLyS. 

Example 3: Inhibition in an In Vitro Receptor Binding Assay by Phage ScFvs 

[0676] All of the unique phage scFvs in panel 1 were assessed for their ability to 

inhibit soluble BLyS binding to its cognate receptor on IM9 cells. 
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Biotinylation of BLyS 

[0677] One hundred p,g of either human or mouse BLyS was dialysed overnight at 

4° C against 50 mM sodium bicarbonate (sodium hydrogen carbonate) pH8.5 using a slide- 
a-lyzer cassette (Pierce). The next day, NHS-biotin (Pierce) was dissolved in DMSO to 
133 mg/ml. This was then added to the BLyS at a molar ratio of 20:1 biotin:BLyS, mixed 
and incubated on ice for 2 hours. The biotinylated BLyS was then dialysed back into 
sterile PBS (Sigma) using a slide-a-lyzer cassette overnight at 4°C. The biological activity 
of the biotinylated BLyS was confirmed using the receptor binding inhibition assay (see 
below). 

Maintenance of IM9 cells 

[0678] IM9 cells are a human B lymphocyte cell line. They were maintained in 

RPMI-1640 supplemented with 4 mM L-glutamine, 10% FCS, 10 U penicillin, 100 g/ml 
streptomycin (all reagents from Sigma). The cells are thawed from frozen stock and can 
be used in assays after 5 days in culture when they reach a density of 4 - 8 x 10 5 /ml. 

Receptor binding inhibition assay 

[0679] Individual E. coli colonies containing a phagemid representing one of the 

unique scFvs from panel 1 were inoculated into 96-well plates containing 100 jal 2TYAG 
medium per well. Plates were incubated at 37° C for 4 hours, shaking. M13K07 helper 
phage was added to each well to a MOI of 10 and the plates were incubated for a further 1 
hour at 37°C. The plates were centrifuged in a benchtop centrifuge at 2000 rpm for 10 
minutes. The supernatant was removed and cell pellets were resuspended in 100 
2TYAK and incubated at 30°C overnight, shaking. The next day, plates were centrifuged 
at 2000 rpm for 10 min and the 100 \il phage-containing supernatant from each well 
carefully transferred into a fresh 96-well plate. Phage were diluted 1 in 2 in MPBS prior 
to use. 

[0680] Flat-bottomed 96-well plates (Costar) were coated with 100 |j,l per well of a 

1:10 dilution of poly-L-lysine (Sigma) in PBS for 1 hour at room temperature. The plates 
were then washed twice with water, allowed to air-dry and placed at 4° C overnight. One 
hundred \i\ of IM9 cells (at 10 6 /ml in RPMI-1640 culture medium) were then added to 
each well. Plates were then centrifuged at 3200 rpm for 5 mins to pellet the cells. The 
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media was carefully aspirated and 200 \il of MPBS added to each well. The plates were 
then allowed to block for 1 hour at room temperature. 

[0681] To a separate 96-well plate 10 \il of biotinylated BLyS (at 162.5 ng/ml) in 

MPBS was added to each well to give a final concentration of 25 ng/ml. Fifty-five jliI of 
each appropriate phage supernatant was added to each well and the final volume in each 
well was 65 jaL Plates were then incubated at room temperature for 30 minutes. 
[0682] The IM9 coated plates were washed twice in PBS, tapped dry and 

immediately 50 pi of the phage/biotinylated-BLyS mix was added and incubated at room 
temperature for 1 hour. Plates were washed three times in PBST and three times in PBS, 
tapped dry and 50 (Ltl of streptavidin-Delfia (Wallac) was added to each well at 1:1000 
dilution in the Manufacturer's assay buffer. The plates were then incubated at room 
temperature for 1 hour and washed six times in Delfia wash solution (Wallac). After 
tapping the plates dry, 100 |al per well of Delfia enhancement solution (Wallac) was 
added. The plates were gently tapped to encourage micelle formation, incubated at room 
temperature for 10 minutes, and fluorescence read on a Wallac 1420 workstation at 6520 
nM. 

[0683] Results for 3 phage scFvs (I001C09, 1018D07 and I016H07) that inhibited 

the binding of biotinylated BLyS are shown in Figure 2. Maximal binding of biotinylated 
BLyS to its receptor (bio-BLyS only), the background signal in the absence of biotinylated 
BLyS (no bio-BLyS), and results with an irrelevant (i.e., does not recognize BLyS) phage 
antibody are also shown. All 3 phage scFvs inhibited biotinylated BLyS binding to its 
receptor on IM9 cells, identifying these scFvs as scFvs that bind the soluble form of 
BLyS. These scFvs also bind to U937 membranes, thus they also bind the membrane 
bound form of BLyS. 

[0684] Forty-eight of the scFvs from panel 1 that demonstrated the greatest 

inhibition as phage particles in this assay were chosen for further study. These 48 scFvs 
are listed in Table 3. 



Table 3. scFvs that Inhibit the Binding of Biotinylated-BLyS to its Receptor 



Antibody 


Antibody 


Antibody 


Antibody 


Antibody 
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I008C02 


I029D07 


I008C03 


I008C12 


I028A06 


I022E02 


I061E07 


I007H08 


I061H01 


I031C03 


I018C02 


I006D07 


I008A11 


I006D08 


I031F02 


I008B01 


I017D10 


I061D02 


I026E03 


I031F09 


I016F04 


I007B03 


I008A09 


I027A07 


1031 Gil 


I016E05 


I018C10 


I007F11 


I016H07 


I050A07 


1018H08 


1001 C09 


I037E07 


I021B05 


I050A12 


I018H09 


I018D07 


I037E12 


I031G10 


I050B11 




I029F11 


I016F02 


I031G08 


I051C04 




I022D01 




I031C07 


I003F12 








I012A06 





Example 4: Specificity of Anti-BLyS Antibodies 

[0685] The specificity of the 48 scFvs listed in Table 3 for human and murine 

BLyS was determined using phage ELIS A. 

Phage ELISA 

[0686] To determine the specificity of the 48 scFvs, a phage ELISA was 

performed against human and mouse BLyS, and a panel of related and unrelated human 
antigens: Fas ligand, TRAIL, TNFa, TNF|3, and PBS. The : Fas ligand, TRAIL, TNFa, 
and TNFp antigens were obtained from R&D Systems, Minneapolis, MN. Individual E. 
coli colonies containing phagemid were inoculated into 5 ml 2YTAG and incubated at 
37°C for 4 hours, shaking. M13K07 helper phage (Pharmacia) was added to each tube to 
a MOI of 10 and incubated for 30 minutes at 37°C for 1 hour, the first 30 minutes static 
and the final 30 minutes with gentle shaking. Cells were pelleted by centrifiigation at 
3,500 rpm for 10 minutes and the supernatant discarded. Cell pellets were resuspended in 
5 ml 2TYAK and incubated at 30°C overnight with shaking. The next day, the cells were 
pelleted by centrifiigation at 3,500 rpm for 10 minutes. The phage-containing supernatant 
(5 ml) was carefully transferred to a fresh tube, 1 ml of 6MPBS was added, and the tube 
was incubated at room temperature for 1 hour to pre-block the phage prior to ELISA. 



261 



[0687] All antigens were coated at 1 (ig/ml. ELISAs were performed essentially 

as described in Example 2. The only exception to this being the detection of phage 
antibody binding to mouse BLyS where the step involving incubation with the HRP- 
labelled anti-mouse polymer was omitted. Binding to mouse BLyS was detected with 
TMB as in Section Example 2. 

[0688] All 48 scFvs are specific for immobilized human BLyS and 43 out of the 
48 scFvs cross-react with immobilized mouse BLyS but not with any other unrelated or 
related antigen tested. I008C03, 1007F1 1, 1037E07, 1037E12, and I016H07 did not bind 
murine BLyS. Results for two scFvs, I022D01 and I031F02, are shown in Figure 3. Both 
these scFvs specifically recognize human and mouse BLyS but not any other unrelated or 
related antigen tested. 

Example 5: Specificity for the Membrane-Bound Form of BLyS 
[0689] The specificity of 48 scFvs for membrane-bound BLyS was determined by 

the phage ELISA described in Example 2. BLyS was immobilised onto plastic as a 
membrane-bound form present on plasma membranes preparations from the human 
macrophage-like cell line, U937. This cell line is known to express the membrane-bound 
form of human BLyS. 

[0690] To demonstrate that this binding is specific for membrane-bound BLyS, a 

competition ELISA was developed to determine if the ELISA signal for an individual 
antibody on U937's could be competed out by pre-incubation with either BLyS or TNFa. 
An anti-BLyS antibody that also recognizes membrane-bound BLyS would be expected to 
demonstrate a signal reduction with free BLyS but not free TNFot. 

Competition ELISA 

[0691] Individual E. coli colonies containing phagemid for each of the 48 scFvs 
listed in Table 3 were inoculated into 5 ml 2YTAG and incubated at 37°C for 4 hours, 
shaking. M13K07 helper phage (Pharmacia) was added to each tube to a MOI of 10 and 
incubated for 30 minutes at 37° C for 1 hour, the first 30 minutes static and the final 30 
minutes with gentle shaking. Cells were pelleted by centrifugation at 3 ? 500 rpm for 10 



[0687] All antigens were coated at 1 jig/ml. ELISAs were performed essentially 

as described in Example 2. The only exception to this being the detection of phage 
antibody binding to mouse BLyS where the step involving incubation with the HRP- 
labelled anti -mouse polymer was omitted. Binding to mouse BLyS was detected with 
TMB as in Section Example 2. 

[0688] All 48 scFvs are specific for immobilized human BLyS and 43 out of the 

48 scFvs cross-react with immobilized mouse BLyS but not with any other unrelated or 
related antigen tested. I008C03, I007F11, 1037E07, 1037E12, and I016H07 did not bind 
murine BLyS. Results for two scFvs, I022D01 and I031F02, are shown in Figure 3. Both 
these scFvs specifically recognize human and mouse BLyS but not any other unrelated or 
related antigen tested. 

Example 5 : Specificity for the Membrane-Bound Form of BLyS 

[0689] The specificity of 48 scFvs for membrane-bound BLyS was determined by 

the phage ELISA described in Example 2. BLyS was immobilised onto plastic as a 
membrane-bound form present on plasma membranes preparations from the human 
macrophage-like cell line, U937. This cell line is known to express the membrane-bound 
form of human BLyS. 

[0690] To demonstrate that this binding is specific for membrane-bound BLyS, a 

competition ELISA was developed to determine if the ELISA signal for an individual 
antibody on U937's could be competed out by pre-incubation with either BLyS or TNFa. 
An anti-BLyS antibody that also recognizes membrane-bound BLyS would be expected to 
demonstrate a signal reduction with free BLyS but not free TNFa. 

Competition ELISA 

[0691] Individual E. coli colonies containing phagemid for each of the 48 scFvs 

listed in Table 3 were inoculated into 5 ml 2YTAG and incubated at 37°C for 4 hours, 
shaking. M13K07 helper phage (Pharmacia) was added to each tube to a MOI of 10 and 
incubated for 30 minutes at 37° C for 1 hour, the first 30 minutes static and the final 30 
minutes with gentle shaking. Cells were pelleted by centrifugation at 3,500 rpm for 10 
minutes and the supernatant discarded. Cell pellets were resuspended in 5 ml 2TYAK and 
incubated at 30°C overnight with shaking. The next day, the cells were pelleted by 
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IP 



<211> 251 
<212> PRT 

<213> Homo sapiens 

<400> 14 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
130 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



17 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 

225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 15 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Gly Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 ~ 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 
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Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 16 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 16 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Lys Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 17 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 



20 



85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Gly Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 ISO 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 18 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 18 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 
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Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



s Vis 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 ' 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 - 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Lys Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 19 
<211> 251 
<212> PRT 

<213> Homo sapiens 



22 



<400> 19 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 
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Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 20 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 20 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Gly Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 -150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 
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Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Lys Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 21 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 21 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Gly Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 
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Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 22 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 22 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
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in 



100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 23 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 23 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 * 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 
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Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 24 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 24 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 
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<210> 25 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 25 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60^ 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 17-5 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 
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Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 26 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 26 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 
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Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 27 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 27 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 - 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
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centrifugation at 3,500 rpm for 10 minutes. The phage-containing supernatants (5 ml) 
were carefully transferred to a fresh tube. 

[0692] For each of the 48 scFvs listed in Table 3, two aliquots of 20 juil 6xMPBS 

were pipetted into separate wells of a 96-well plate (Greiner). The first aliquot was 
supplemented with BLyS to a final concentration of 0.5 |ig/ml. The second aliquot was 
supplemented with TNF-a to a final concentration of 0.5 ^ig/ml. Each experiment was 
performed in triplicate. One hundred jllI of each phage supernatant was then added to each 
aliquot and mixed by pipetting up and down. The phage were incubated (± competing 
antigen) at room temperature for 1 hour. 

[0693] Flexible 96-well plates (Falcon) were coated overnight at 4°C with 50 jil of 

10 ng/ml U937 plasma membranes. After coating, the plates were washed 3 times with 
PBS and blocked for 1 hour at room temperature with 200 \il MPBS. The plates were 
washed 3 times with PBS and 50 \il of phage (± competing antigen) was added to each 
appropriate well. The plates were incubated at room temperature for 1 hour and then 
washed with 3 changes of PBST followed by 3 changes of PBS. To each well, 50 ^1 of a 
mouse anti-gene Vffl-HRP conjugate (Pharmacia) at a 1:5000 dilution in MPBS was 
added and the plates incubated at room temperature for 1 hour. Each plate was washed 
three times with PBST followed by three times with PBS. Then 50 jul of an HRP-labelled 
anti-mouse polymer (DAKO EnVision) diluted 1 :50 in 3% MPBS was added and 
incubated for 1 hour at room temperature. Each plate was then washed three times with 
PBST followed by three times with PBS. Fifty jul of TMB substrate was then added to 
each well, and incubated at room temperature for 30 to 60 minutes or until color 
development. The reaction was stopped by the addition of 25 jil of 0.5 M H 2 S0 4 . The 
signal generated was measured by reading the absorbance at 450nm (A450) using a 
microtiter plate reader (Bio-Rad 3550). 

[0694] All 48 scFvs bind to U937 plasma membrane preparations. This signal 

could be competed out by pre-incubation of the phage antibody with BLyS but not by pre- 
incubation with TNF-a. This indicates that the 48 scFvs specifically recognize 
membrane-bound BLyS as well as soluble BLyS. Typical results are exemplified by 
scFvs I031F09, 1050A12 and I051C04 and are shown in Figure 4. All 3 scFvs 
demonstrate binding to U937 plasma membranes. This binding was specifically competed 
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out with BLyS but did not compete with TNF-a, demonstrating specific recognition of 
membrane-bound BLyS. 

Example 6: scFv Off-rate Determinations 

[0695] All off-rate determinations were performed on BIAcore 2000 machines, 

using the BIAcore 2000 Control Software and evaluated using the BIAevaluation 3.0 
software. 



Preparation of a Low Density BLyS Surface 

[0696] A 500RU surface was prepared for kinetic studies with purified scFvs. A 

low density BLyS surface (500 RU BLyS coupled) was prepared in flow cell 2 by amine 
coupling to a CMS chip. A new CMS chip was inserted into the BIAcore and a 
sensorgram initiated with HBS buffer at a flow rate of 5 j^l/min. The NHS and EDC 
coupling solutions (BIAcore) were mixed according to manufacturer's instructions and 30 
III injected over the CMS surface. Fifty j^l of BLyS at 1 fig/ml in 10 mM sodium acetate 
buffer, pH4 ? was then injected followed by 30 jil of ethanolamine-HCl solution (BIAcore). 
The flow rate was then adjusted to 20 jal/min and 10 \xl of 4M guanidine hydrochloride in 
HBS injected over the surface. This strips the surface of non-covalently bound BLyS. 

Measurement of scFv off-rate kinetics on the low density surfaces 
[0697] The chip containing the low density BLyS surface was inserted in to the 

BIAcore. A dilution series of purified scFvs was prepared in HBS, typically 50 jug/ml 
doubling dilutions down to 1.5 ug/mL The dilution series was then injected sequentially 
over the low density BLyS surface (and blank control) using the following program: 



MAIN 

FLOWCELL 1,2,3,4 

APROG genab rldl abl 

APROG genab rld2 ab2 

APROG genab rld3 ab3 

APROG genab rld4 ab4 
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APROG genab rld5 ab5 

APROG genab rld6 ab6 

APPEND CONTINUE 
END 

DEFINE APROG genab 
PARAM %Abpos %AbId 
FLOW 20 
KINJECT %Abpos 200 80 

INJECT rlc6 10!guanidine hydrochloride regeneration step 

EXTRACLEAN 

END 

[0698] Bound scFvs were removed by injecting 10^1 4M GuHCl in HBS over the 

surface between scFv samples. 

[0699] The binding curves for individual scFvs were analyzed using the 

BIAevaluation software to determine antibody off-rates. Kinetic analysis for a typical 
scFv antibody, I003C02, is shown in Figure 5. I003C02 has a Kofr = 6 x 10 " 3 s" 1 . 

Example 7: Inhibition in an In Vitro Receptor Binding Assay by scFv Antibodies 

[0700] The 48 scFvs listed in Table 3 were purified and assessed for their ability to 

inhibit BLyS binding to its receptor on IM9 cells. 

Purification of scFv 

[0701] To determine the inhibitory potency of anti-BLyS scFv, scFv's were first 

prepared by IMAC. 2TYAG (5 ml) was inoculated with a single colony and grown 
overnight at 30°C, shaking. This overnight culture was then used to inoculate 500 ml of 
2TY containing 100 jug/ml ampicillin and 0.1% Glucose, and grown at 30° C, shaking, 
until an A<5oo of 1 .0 was attained. IPTG was added to 1 mM and the culture was grown for 
a further 3.5 hours at 30°C. 
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[0702] Cells were harvested by centrifugation at 5,000rpm, and resuspended in 10 

ml of TES. A further 15 ml of a 1:5 dilution (in water) of TES was added, and the cell 
suspension incubated on a turning wheel at 4°C for 30 minutes. This causes osmotic 
shock and yields a periplasmic extract containing the scFv. Residual cells and debris were 
pelleted by centrifugation at 9,000 rpm for 20 minutes at 4°C. The supernatant was 
transferred to a new tube, and 50 ^1 of 1 M MgCl 2 added. Two ml of a Ni-NTA agarose 
(Qiagen), pre-washed with buffer (50 mM sodium phosphate, pH 8, 300 mM NaCl) 
together with a protease inhibitor tablet (Boehringer Mannheim) were then added to the 
periplasmic extract. The preparation was incubated, rotating, overnight at 4°C. The Ni- 
NTA was pelleted by centrifugation at 2,000 rpm for 5 minutes, and the supernatant was 
aspirated. The agarose beads were washed 3 times with 50 ml wash buffer, centrifuging to 
collect the agarose in between each wash. Ten ml of wash buffer was added after the final 
wash, and the slurry was loaded on to a polyprep column (BioRad). Two ml elution buffer 
(50 mM NaPi (sodium phosphate), pH 8, 300 mM NaCl, 250 mM imidazole) was added to 
the drained agarose, and the eluate was collected. IMAC purified scFv was buffer 
exchanged in to PBS by use of a Nap 5 column (Pharmacia) according to the 
manufacturer's instructions. The A 2 go was read and the protein concentration determined 
using a molar extinction coefficient of 1 mg/ml protein = A 2 go 1-4. Purified scFv was 
stored in 500 |ul aliquots at -70°C. 

Receptor Binding Inhibition Assay 

[0703] Flat-bottomed 96-well plates (Costar) were coated with 100 jil per well of a 

1:10 dilution of poly-L-lysine (Sigma) in PBS for 1 hour at room temperature. The plates 
were then washed twice with water, allowed to air-dry and placed at 4 °C overnight. One 
hundred \il of IM9 cells (at 10 6 /ml in RPMI-1640) were then added to each well Plates 
were then centrifuged at 3200 rpm for 5 mins to pellet the cells. The media was carefully 
aspirated and 200 (il of MPBS added to each well. The plates were then left to block for 1 
hour at room temperature. 

[0704] To a separate 96-well plate, titrate test scFvs in MPBS, in triplicate, over a 

concentration range from 10 jug/ml down to 0.001 jug/ml were added. The final volume of 
test scFv in each well was 55 jjI Competition with unlabelled BLyS was also included in 
every assay as a control. Unlabelled BLyS, in MPBS, was typically titrated in triplicate, 
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over a concentration range from 1 jxg/ml down to 0.001 jag/ml. 10 jal of biotinylated- 
BLyS (at 162.5 ng/ml) in MPBS was added to each well to give a final concentration of 
25 ng/ml. Plates were then incubated at room temperature for 30 minutes. 
[0705] The IM9 coated plates was washed twice in PBS, tapped dry and 

immediately 50|il of the scFv/biotinylated-BLyS mix was added and incubated at room 
temperature for 1 hour. Plates were washed three times in PBST and three times in PBS, 
tapped dry and 50 jal per well added of streptavidin-Delfia (Wallac) at 1 : 1000 dilution in 
the Manufacturer's assay buffer. The plates were then incubated at room temperature for 
1 hour and washed six times in Delfia wash solution (Wallac). After tapping the plates 
dry, 100|al per well of Delfia enhancement solution (Wallac) was added. The plates were 
gently tapped to encourage micelle formation, incubated at room temperature for 10 
minutes, and fluorescence read on a Wallac 1420 workstation at 6520 nM. 
[0706] Typical titration curves for two scFv antibodies, I007F1 1 and I050A07, are 

shown in Figure 6. Unlabelled BLyS competed for binding to its receptor with an IC 50 
value of 0.8 nM. The IC 5 o values for I007F1 1 and I050A07 are 7.9 nM and 17.1 nM , 
respectively. The assay was performed in triplicate and standard error bars are shown. 
The 9 scFvs that demonstrated the greatest inhibition as scFv are listed in Table 4. This 
data also confirms that these9 scFvs recognize the soluble form of BLyS. 

Table 4: 9 ScFvs that demonstrated greatest potency in BLyS Receptor Binding Inhibition 
Assay 



ScFv Antibody 
I017D10 
I022D01 
I008A11 
I006D08 
I031F02 
I050A12 
I050B11 
1051C04 
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I003F12S 



Example 8: Antibodies recognizing a soluble form of BLyS 
[0707] A library of phage was screened in an assay to identify those phage 

displaying scFvs that immunospecifically bind to the soluble but not the membrane-bound 
forms of BLyS. 

[0708] A phage library was screened for the ability to bind to biotinylated BLyS. 

The phage were exposed to biotinylated BLyS, allowed an interval of time to bind the 
biotinylated BLyS. Phage binding bio-BLyS were then isolated by capture on streptavidin 
coated magnetic beads. 

[0709] The phage identified in the screen above (capture of Bio-BLyS from 

solution) were then screened by ELISA for their ability to bind immobilized BLyS. The 
scFv expressed by phage that bound immobilized BLyS were then cloned and sequenced. 
Again, several sequences were identified multiple times, thus a panel (panel 2) consisting 
of on example of each phage expressing a unique scFv was then characterized further. 
[0710] The derived amino acid sequences of these scFvs are shown in Table 1 

above. The individual Vh and Vl segments of the scFvs were aligned to the known 
human germline sequences in V-BASE (Tomlinson et al, www.mrc-cpe.cam.ac.uk) and 
the closest germline identified. 

Example 9: Specificity For Soluble BLyS 

[0711] The scFvs were isolated from a library of phage based on their ability to 

bind a soluble form of BLyS. Briefly, phage were preincubated with biotinylated BLyS in 
solution. Phage that bound to this biotinylated BLyS were then isolated using streptavidin 
coated magnetic beads. 

[0712] The specificity of each of the unique scFvs for BLyS and for the 

membrane-bound form of BLyS, was determined by phage ELISA. BLyS was 
immobilised onto plastic as a purified soluble form of the protein or as a membrane-bound 
form present on plasma membrane preparations from the human macrophage-like cell line, 
U937. Maintenance of U937 cells and plasma membrane preparations were performed as 
detailed in Example 2. 
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Phage ELISA 

[0713] To determine the specificity of each of the scFvs, a phage ELISA was 

performed for each antibody against human BLyS, U937 plasma membranes, TNFa, BSA 
and an uncoated well. Antigen coating conditions were as described in Example 2, apart 
from human BLyS. BLyS was first biotinylated (as described in Example 3) and coated at 

1 |i-g/ml onto streptavidin coated plates (Reacti-Bind, Pierce) for 30 mins at room 
temperature. The plates were then washed, blocked and the phage ELISA performed as 
detailed in Example 2. 

[0714] The results for 3 clones (I074B12, 1075F12 and I075A02) that bind the 

soluble but not the membrane-bound form of BLyS are shown in Figure 7. As a control, a 
phage antibody that recognizes TNFa, is also shown in Figure 7. There is a small non- 
specific background signal on the U937 plasma membranes that is evident with both the 
anti-BLyS scFvs as well as the anti-TNFoc control. All 3 anti-BLyS scFvs recognize BLyS 
but not U937 plasma membranes, TNFa, BSA or an uncoated well (PBS only). This 
indicates that the scFvs do not bind the membrane-bound form of BLyS. Further, The fact 
that these scFvs were isolated on the basis of their ability to bind soluble biotinylated 
BLyS indicates that they bind the soluble form of BLyS. Further confirmation of these 
scFvs ? specificity for BLyS is provided in Example 10. 

Example 10: Inhibition in an in vitro receptor binding assay by phage scFvs 
[0715] All of the unique phage scFvs from panel 2 were assessed for their ability 

to inhibit BLyS binding to its cognate receptor on IM9 cells. The biotinylation of BLyS, 
maintenance of IM9 cells and receptor binding inhibition assay were performed as 
described in Example 3. 

[0716] Results for two phage scFvs, I0025B09 and I026C04 are shown in Figure 

8. Maximal binding of biotinylated BLyS to its receptor (bio-BLyS only), the background 
signal in the absence of biotinylated BLyS (no bio-BLyS), and results with an irrelevant 
(i.e. does not recognize BLyS) phage antibody are also shown. Both phage scFvs inhibited 
biotinylated BLyS binding to its receptor on IM9 cells. 33 of the unique scFvs from panel 

2 were identified for further study. These 33 scFvs demonstrated the greatest inhibition as 
phage particles in this assay and are listed in Table 5. 
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Table 5: Identification of 33 phage scFvs to free BLyS that demonstrate the most 
significant inhibition of biotinylated-BLyS binding to its receptor 



Antibody 


Antibody 


Antibody 


Antibody 


I026C04 


I074B12 


I073F04 


I065D04 


I003C06 


I075A02 


I078D08 


I068C08 


I025B09 


I068B08 


I078D02 


I068F03 


I027B12 


I068B04 


I075G01 


I069B07 


I025B06 


I068C06 


I071B03 




I030A10 


I075F12 


I072B09 




I002A01R 


I065D08 


I078H08 




I002A01K 


I065F08 


I064C04 




I026C04R 


I067B10 


I064C07 




I026C04K 


I067F05 







Example 11: Specificity of anti-BLyS scFvs 

[0717] The specificity of the 33 scFvs (listed in Table 5) for immobilized human 

and murine BLyS was determined using phage ELISA. 

Phage ELISA 

[0718] To determine the specificity of the 33 scFvs, a phage ELISA was 

performed as described in Example 4 against human and mouse BLyS, and a panel of 
related human antigens: TRAIL, LIGHT, TNFcc, TNFp, and an uncoated well (PBS only). 
[0719] Typical results for two scFvs, I067F05 and I078D02 are shown in Figure 9. 

A control antibody that specifically recognizes TNFoc is also shown. Both anti-BLyS 
scFvs specifically recognize immobilized human and mouse BLyS but not any other 
antigen tested. 

[0720] All 33 scFvs are specific for human BLyS. 14/33 cross-react with mouse 

BLyS but not with any other unrelated or related antigen tested. 

Example 12: scFv Off-Rate Determinations 

[0721] Off-rate determinations, preparation of a low density BLyS surface and 

kinetic measurements were as detailed in Example 6. 

[0722] The binding curves for individual scFvs were analysed using the 

BIAevaluation software to determine antibody off-rates. Kinetic analysis for a typical scFv 
antibody, I002A01, is shown in Figure 10. I002A01 has a Ko ff = 9 x 10 ~ 4 s" 1 . 
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Example 13: Inhibition in an in vitro receptor binding assay by scFv antibodies 
[0723] The 33 scFvs identified in Table 5 were prepared as purified scFvs and 

assessed for their ability to inhibit BLyS binding to its receptor on EM9 cells. The scFvs 
were purified and analysed in the receptor binding inhibition assay as described in 
Example 6.1.8. 

[0724] Typical titration curves for two scFvs, I0068C06 and I074B12, are shown 

in Figure 1 1 . Unlabelled BLyS competed for binding to its receptor with an inhibitory 
constant 50 (IC 50 ) value of 0.66 nM. The IC 50 values for I0068C06 and I074B12 are 61 
nM and 13 nM , respectively. The assay was performed in triplicate and standard error 
bars are shown. The 7 scFvs that demonstrated the greatest inhibition as scFv are listed in 
Table 6. 

Table 6: Identification of 7 scFvs to free BLyS that demonstrate the most significant 
inhibition of biotinylated-BLyS binding to its receptor as purified scFv's. 



Antibody 
I002A01-R 
I002A01-K 
I026C04-R 
I026C04-K 
I068C06 
I075F12 
I067B10 



Example 14: ScFvs Recognizing Membrane-bound BLyS 
[0725] A library of phage was screened in an assay to identify those phage 

displaying scFvs that immunospecifically bind to the membrane-bound but not the soluble 
form of BLyS. 

[0726] As a starting point, a library of phage expressing scFv antibodies were 

panned on immobilized HIS-tagged BLyS. Phage isolated by panning were then screened 
for the ability to bind to HIS-tagged BLyS. HIS-tagged BLyS was obtained by 
expressing amino acids 71-285 of SEQ ID NO:3228 using the pQE9 vector (Qiagen Inc., 
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Valencia, CA) in E. coli and purifying the expressed protein. This phage clones identified 
by this screen were then sequenced. After sequencing, A panel (panel 3) of phage each 
expressing a unique scFv that bound HIS-tagged BLyS was generated and further 
characterized. 

[0727] The derived amino acid sequences of the unique scFvs from panel 3 are 

shown in Table 1 above. The individual Vh and V L segments of the scFvs were aligned to 
the known human germline sequences in V-BASE (Tomlinson et al, www.mrc- 
cpe.cam.ac.uk) and the closest germline identified. 

Example 15: Recognition of Membrane-bound BLyS 

[0728] The specificity of each of the unique scFvs for both the membrane-bound 

form of BLyS as well as for the soluble form of BLyS, was determined by phage ELISA. 
[0729] BLyS was immobilised onto plastic either directly as a purified soluble 

form of the protein or biotinylated and coated on a streptavidin plate as in Example 9. 
Binding to HIS-tagged BLyS was used as a primary screen for scFv's that would bind the 
membrane-bound form of BLyS (see below). The membrane-bound form of BLyS was 
presented as plasma membranes preparations from the human macrophage-like cell line, 
U937 or the murine cell line P388. 

[0730] Mouse monoclonal antibodies have been raised against His-tagged BLyS 

according to standard procedures. Characterization of these mouse monoclonal antibodies 
revealed that they specifically recognized both His-tagged BLyS and the membrane-bound 
form of BLyS on U937 cells, but not soluble BLyS. Therefore, specific recognition of 
His-tagged BLyS was used as supporting evidence for the recognition of the membrane- 
bound form of BLyS by phage and scFv antibodies. 

Phage ELISA 

[0731] To determine the specificity of each of the scFvs, a phage ELISA was 

performed for each antibody against His-tagged human BLyS, U937 plasma membranes, 
TNFa, BSA and an uncoated well. Antigen coating conditions were as described in 2. 
apart from human BLyS. BLyS was first biotinylated (as described in Example 3) and 
coated at 1 jag/ml onto streptavidin coated plates (Reacti-Bind, Pierce) for 30 mins at room 
temperature. The plates were then washed, blocked and the phage ELISA performed as 
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detailed in Example 2. 

[0732] The results for 3 clones, I079C01, 1081C10 and I082A02 ? and a control 

phage antibody that recognizes TNFa, are shown in Figure 12. All 3 scFvs recognize 
U937 plasma membranes (U937) and His-tagged BLyS (HIS-BLyS) but not, biotinylated 
BLyS (bio-BLyS) or an uncoated well (PBS). This indicates that the scFvs recognize the 
membrane-bound form of BLyS. 

Example 16: Specificity for Membrane-bound BLyS 

[0733] The specificity of the scFvs for only the membrane-bound form of BLyS, 

and not for the soluble form, was confirmed using a competition ELISA. This assay 
assesses the ability of test phage scFvs to bind to the membrane-bound form of BLyS on 
U937 plasma membranes in the presence of different forms of competing BLyS. 
Competing BLyS was either the His-tagged form of BLyS or soluble BLyS. ScFvs 
specific for the membrane-bound BLyS would be expected to be competed out by pre- 
incubation with His-tagged BLyS but not by pre-incubation with soluble BLyS. 
[0734] Maintenance of U937 cells and plasma membrane preparations were 

performed as detailed in Example 2. 

Competition ELISA 

[0735] U937 plasma membranes (50pi per well ) were coated at lO^ig/ml in PBS 

onto Falcon 96-well plates overnight at 4°C. 

[0736] Individual E. coli colonies containing a phagemid representing one of the 

unique scFvs from the panel 3 were inoculated into 50 ml tubes (Falcon) containing 5 ml 
2TYAG medium. Tubes were incubated at 37°C for 4 hours, shaking. M13K07 helper 
phage was added to each tube to an MOI of 10 and the tubes were incubated for a further 1 
hour at 37°C. The tubes were centrifuged in a benchtop centrifuge at 3500 rpm for 10 
minutes. The supernatant was removed and cell pellets were resuspended in 5 ml 2TYAK 
and incubated at 30°C overnight, shaking. The next day, tubes were centrifuged at 3500 
rpm for 10 min and the phage-containing supernatant carefully transferred into a fresh 
tube. 

[0737] For each test phage antibody, 3 aliquots of 20pl 1 8% marvel/6xPBS were 

transferred into separate wells of a 96-well plate. The first aliquot was supplemented with 
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His-tagged BLyS to a final concentration of 60 p.g/ml. The second aliquot was 
supplemented with soluble BLyS to a final concentration of 60 jug/ml. The third aliquot 
was not supplemented with any competing antigen. One hundred pi of phage supernatant 
was then added to each aliquot and left to block at room temperature for 1 hour. 
[0738] The antigen-coated plates were washed once with PBS before the addition 

of 200 jal/well 3% marvel/PBS. These plates were left to block at 37°C for 1 hour and 
were then washed once with PBS. Duplicate samples of 50 jj! pre-blocked phage (above) 
were added to the antigen-coated plates and left at room temperature for 1 hour. Plates 
were washed 3x with PBS/0. l%Tween 20, then 3x with PBS. Fifty jul/well mouse anti- 
Mi 3 HRP (Pharmacia) at 1/5000 in 3% Marvel/PBS was added and left for 1 hour at room 
temperature. Plates were washed 3 times with PBS/0. l%Tween 20, then 3 times with PBS. 
Fifty ^I/well HRP-labelled anti-mouse Envision polymer (DAKO) at 1/50 in 3% 
marvel/PBS was added and left for 1 hour at RT. Plates were washed 3 times with 
PBS/0.1% Tween 20, then 3 times with PBS. Next, 50jul/well of TMB (Sigma) was added 
and plates left to develop for 30 to 60 minutes. When sufficient color has developed, 
25fil/well 0.5M H2SO4 was added to stop the reaction. The plates were read at 450nm on a 
microtiter plate reader (Bio-Rad 3550). 

[0739] The results for 3 clones, I079B04, 1079F08 and I080B01, and a control 

phage antibody that recognizes TNFa, are shown in Figure 13. All 3 scFvs recognize 
U937 plasma membranes (U937). This binding is competed out to background levels (i.e. 
comparable to the signal observed with the anti-TNFot phage antibody) in the presence of 
His-tagged BLyS (HIS-BLyS) but not biotinylated BLyS (bio-BLyS). This confirms that 
the scFvs specifically recognize the membrane-bound form but not the soluble form of 
BLyS. 

Example 17: High Throughput BIAcore Screen to identify high affinity scFvs 
[0740] This is a 96-well screen where the test samples (scFvs) are derived from 1 

ml periplasmic extracts of individual antibody expressing clones. Potentially higher 
affinity scFvs are then identified principally as those giving a large number of total RU's 
bound to a HIS-BLyS surface in BIAcore. This method of ranking does assume 
approximately equal yields of scFv from each clone. Since this is not always the case, 
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some scFvs may also be identified that simply express high levels of scFv. These can be 
discriminated from those of higher affinity by further characterization of the scFvs (see 
Example 18). 

Preparation of ScFv from 1ml Exoli Cultures 

[0741] Individual E.coli colonies containing a phagemid representing one of the 

unique scFvs from panel 3 were inoculated into 96-well plates containing 100 jxl 2TYAG 
medium per well. Eight wells on each plate were reserved for positive and negative control 
samples. The plate was grown overnight at 30°C with shaking at 120 rpm. 
[0742] Next day, 1ml of 2TYAG + 345 mM sucrose was added to each well of an 

autoclaved 96 deep well plate (Beckman). Twenty |il of each overnight culture was 
resuspended and transferred to the appropriate well of the deep well plate. The plate was 
grown for approximately 3.5 hours at 30 C with shaking at 250 rpm (or until the OD 60 o — 
0.6). Fifty |il of 1M IPTG was added to 5ml 2TY and 10|al of this was added to each well. 
The plate was grown overnight at 30°C with shaking at 250rpm. 

[0743] Plates were kept at 4°C for the remainder of the procedure. The overnight 

o 

plate (above) was centrifuged at 3500 rpm for 10 minutes at 4 C to pellet the cells. The 
supernatant was decanted and each pellet resuspended in lOOjal TES (0.2M Tris HC1 
pH8.0, 0.5mM EDTA, 0.5M sucrose) and transferred to a fresh 96 well plate. This plate 
was incubated on ice for 30 minutes and then centrifuged for 10 minutes at 3500 rpm at 
4°C to pellet the cell debris. During centrifugation, 15|al of freshly made protease 
inhibitors cocktail (Roche, 1 tablet dissolved in 1.5 ml water) was added to each well of a 
fresh 96 well plate. Supernatants from the centrifuged plate were then transferred to the 
plate containing the protease inhibitors. The plate was centrifuged at 3500 rpm for 10 
minutes at 4°C and the supernatant was transferred to a further 96-well plate. This step was 
repeated at least once more or until there was no sign of any cell debris following 
centrifugation. Finally, the plate was covered in foil to prevent evaporation of samples 
during the BIAcore run. 

Generation of a high density HIS-BLvS surface 

[0744] All BIAcore analysis was performed on BIAcore 2000 machines, using the 

BIAcore 2000 control software and evaluated using the BIAevaluation 3.0 software. A 
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high density His-tagged BLyS surface (>1000 RU HIS-BLyS coupled) was prepared in 
flow cell 2 by amine coupling to a CMS chip. A new CMS chip was inserted into the 
BIAcore and a sensorgram started over flow cell 2 with HBS buffer at a flow rate of 
5(il/min. The NHS and EDC solution were mixed 1:1 before injecting 30jal over the CM5 
surface. Fifty (ill HIS-BLyS (at 10|j,g/ml in Sodium acetate buffer, pH4) was injected and 
allowed to couple to the surface. Thirty jal of ethanolamine-HCl solution was then injected 
to block free NHS esters. Prior to using the chip, IOjlxI of 4M Guanidine hydrochloride in 
HBS was injected over the surface to strip the surface of non-covalently bound BLyS. A 
blank surface (no HIS-BLyS) was also prepared over flow cell 1 so that non-specific 
binding effects can be subtracted from the HIS-BLyS binding curves. 
[0745] Typically, a 5000 RU His-tagged BLyS surface was generated in this way 

and used for 96-well analysis of scFvs isolated from the periplasm of Exoli. 

BIAcore Analysis 

[0746] The 96-well plate containing periplasmic scFvs was secured inside the 

BIAcore. Two ml of 4M Guanidine hydrochloride in HBS was placed in a rack inside the 
BIAcore for regeneration of the HIS-BLyS surface between samples. The sensorgram was 
run over flow cells 1 and 2 at a flow rate of 20|4,l/minute. The following method was run: 

MAIN 

FLO WCELL 1,2,3,4 

LOOP cycle STEP 
APROG inj %pos 
ENDLOOP 
APPEND CONTINUE 
END 

DEFINE LOOP cycle 
LP ARAM %pos 
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rial 
rlbl 
rlcl 
rldl 
rlel 

rlfl etc (all wells listed until rlhl2) 
END 

DEFINE APROG inj 
PARAM %pos 
FLOW 20 

KINJECT %pos 35 30 !scfv injection 
QUICKINJECT r2f3 10 Iregeneration 
EXTRACLEAN 
END 

[0747] When the run had finished, the sensorgram data for flow cell 1 was 

subtracted from the data for flow cell 2 for each sample using the BIAevaluation software. 
The clones were compared with one another principally by overall RU change as the scFv 
dissociates from the surface. In addition a few scFvs were identified as having potentially 
slower off-rates. An example of the dissociation section of a typical sensorgram for 8 
scFvs is shown in Figure 14. An anti-TNFa antibody that does not recognize BLyS was 
included as a control. Of the 8 scFvs exemplified, I079F06 was identified for further study 
due to the relatively high numbers of RU's bound to the surface. 

[0748] ScFvs were identified principally if they demonstrated a RU change of over 

1200, a few were also identified as having potentially slower than typical off-rates. A total 
of 28 clones were chosen on these criteria and are listed in Table 7. 

Table 7: Identification of 28 antibodies to membrane-bound BLyS that demonstrate the 
most significant RU changes by BIAcore 
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Antibody 


Antibody 


I079C01 


I084C04 


I082H08 


I080E05 


I079E02 


I083B12 


I079B05 


I082G01 


I079F06 


I082G02 


I079F08 


I082C03 


I079F11 


I082A05 


I079B12 


I082D07 


I080B01 


I082B08 


I080G09 


I084A01 


I099D03 


I084B02 


I080D03 


I080A08 


I080A03 


I084C11 


I083G03 




I080G07 





Example 18: scFv Affinity Determinations 

[0749] The affinity (K D ) of the 28 scFvs was determined using the BIAcore. 

Low Density HIS-BLvS Surface for Kinetic Studies 

[0750] 500RU surfaces were used for kinetic studies of purified scFv binding to 

HIS-BLyS. The method to prepare these surfaces was identical to the method described in 
Example 17, only smaller volumes of HIS-BLyS were injected. 

Measurement of scFv Binding Kinetics 

[0751] The chip containing the low density HIS-BLyS surface was inserted into 

the BIAcore. A dilution series for each of the 28 purified scFvs (prepared as in Example 6) 
were diluted in HBS (typically starting with 50jag/ml scFv and double diluting down to 
1.5|Lig/ml). The dilution series was then injected sequentially over the blank control (flow 
cell 1) and low density HIS-BLyS surface (flow cell 2) using the following program: 
MAIN 

FLOWCELL 1,2,3,4 
APROG genab rldl abl 

APROG genab r 1 d2 ab2 

APROG genab rld3 ab3 
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APROG genab rld4 ab4 

APROG genab rld5 ab5 

APROG genab rld6 ab6 

APPEND CONTINUE 
END 

DEFINE APROG genab 

PARAM %Abpos %AbId 

FLOW 20 

KINJECT %Abpos 200 80 

INJECT r2f3 10 

EXTRACLEAN 

END 

[0752] Bound scFv were removed by injecting IOjj.1 of 4M Guanidine 

hydrochloride in HBS (location r2f3 in the above program) over the surface between 
samples. Binding curves for individual scFv were analysed using the BIAevaluation 
software to determine antibody on- and off-rates. 

[0753] A typical example of the binding curves generated for the scFv antibody 

I082C03 is shown in Figure 15. The off-rate for this clone was calculated as 2xl0" 3 s" 1 . 
The affinity of I082C03 was calculated as 20 nM, assuming 100% activity of the scFv. 
The 5 scFvs with the highest affinities as scFvs are given in Table 8. 

Table 8: Identification of 5 antibodies to membrane-bound BLyS that have the highest 
affinities as scFvs 



Antibody 


Affinity 
(K D ) 


I079F11 


5nM 


I079E02 


lOnM 


I082G02 


6nM 


I082H08 


InM 


I099D03 


4nM 
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Example 19: Recognition of mouse membrane-bound BLyS 
[0754] The ability of the 5 scFvs listed in Table 8 to also recognize murine 

membrane-bound BLyS was determined using a competition ELISA. This assay assesses 
the ability of test phage scFvs to bind to the membrane-bound form of BLyS on the 
murine cell line, P388, plasma membranes in the presence of different forms of competing 
human BLyS. Competing BLyS was either presented as the His-tagged form of BLyS, or 
soluble BLyS. ScFvs that recognize mouse membrane-bound BLyS would give an ELISA 
signal on the P388 plasma membranes that is competed out by pre-incubation with HIS- 
tagged BLyS but not by pre-incubation with soluble BLyS. 

Maintenance of P388.D1 cells and preparation of plasma membranes 
[0755] P388.D1 cells are a mouse monocyte-macrophage like cell line. They were 

cultured in L-15 medium supplemented with 2mM L-glutamine, 10% CS, 10U penicillin, 
lOOg/ml streptomycin (all reagents from Sigma). Cells were split 1:4 every 3-4 days to 
maintain a cell density of 2-8 x 10 5 per ml. A fresh aliquot of cells was thawed from 
liquid nitrogen every 6 weeks. Plasma membrane fractions were prepared as described in 
Example 2. 

Competition ELISA 

[0756] P388 plasma membranes (50jlx1 per well ) were coated at 10(ig/ml in PBS 

onto Falcon 96-well plates overnight at 4°C. The method is otherwise essentially as 
described Example 16. 

[0757] The results for 3 clones, I079E02, 1082H08 and I099D03 are shown in 

Figure 16. All 3 scFvs recognize P388 plasma membranes. This binding is competed out 
in the presence of HIS-tagged BLyS (HIS-BLyS) but not in the presence of biotinylated 
BLyS (bio-BLyS). This confirms that these scFvs also recognize the membrane-bound 
form but not the soluble form of mouse BLyS. 

Example 20 : Conversion of scFvs to IgGl format 

[0758] The VH domain and the VL domains of scFvs that we wished to convert 
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into IgG molecules were cloned into vectors containing the nucleotide sequences of the 
appropriate heavy (human IgGl) or light chain (human kappa or human lambda) constant 
regions such that a complete heavy or light chain molecule could be expressed from these 
vectors when transfected into an appropriate host cell. Further, when cloned heavy and 
light chains are both expressed in one cell line (from either one or two vectors), they can 
assemble into a complete functional antibody molecule that is secreted into the cell culture 
medium. Methods for converting scFvs into conventional antibody molecules are well 
known within the art. 

Generation of NSO cell lines expressing anti-BLyS antibodies (IgGl) 
[0759] Plasmids containing the heavy and light chains were separately linearized 

using the Pvu I restriction enzyme. The linearized DNAs were purified by phenol- 
chloroform extraction followed by ethanol precipitation and then resuspended in H2O. 
NSO cells (10 7 ) from a growing culture were electroporated (0.25kV and 975jnF) in PBS 
with 12.5 fig linearized heavy chain plasmid DNA and 37.5 jig linearized light chain 
DNA. The cells were washed in 20 ml non-selective medium (10% FCS in DMEM 
supplemented with 6mM glutamine, amino acids and penicillin/streptomycin) and then 
transferred in 12.5 ml medium into a T75cm 2 flask and incubated overnight at 37 C, 5% 
CC^/air. The day after transfection the cells were resuspended in selective medium 
containing lmg/ml geneticin and dispensed into 5 x 96-well plates at 200 pl/well. After 
18 days at 37 C (5% CCVair) the colony supernatants were screened by an ELISA that 
detects assembled human IgG in order to identify colonies expressing IgG. 
Approximately twenty positive colonies were expanded and adapted to growth in serum- 
free, selective medium. Duplicate T25cm 2 flasks were set up. Cells from one flask were 
frozen down as a stock and cells in the second flask were grown to saturation. The 
productivity of the saturated cultures was assessed by ELISA. The highest producing cell 
lines were then selected for large-scale antibody production. 

[0760] The above procedure is exemplified for the I006D08 anti-BLyS antibody 

constructs. Following electroporation and selection of NSO cells, supernatants from 
ninety-three wells each containing a single colony were screened by ELISA to detect 
assembled IgGl, antibody. Twenty-seven of the supernatants were identified as 
containing IgG. The colonies from 24 of the positive wells were transferred to 1ml 
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selective medium in a 24-well plate and allowed to grow for 2 days. The 1ml cultures of 
cells were then added to 4ml selective medium containing reduced serum (0.5% FCS) in a 
T25cm 2 flask. When the cultures reached confluency 1 ml cells were diluted in 4ml 
selective, serum-free medium in a T25cm 2 flask. At confluency this subculture regime was 
repeated again. Finally 1ml cells from the culture containing 0.1% FCS was diluted with 
9 ml serum-free, selective medium and divided into 2 x T25cm 2 to form the saturated and 
stock cultures. The stock cultures were frozen down and stored in liquid nitrogen once the 
cultures were confluent. The saturation culture was grown until the viability of the culture 
was < 10%. Twenty-three out of the 24 colonies originally expanded were successfully 
adapted to growth in serum-free medium. The productivity of these serum-free adapted 
cell lines ranged from 0.3 to 17 ^ig/ml by ELISA quantification of the saturated, 5ml 
serum-free cultures. The I006D08-32 cell line produced 17 jug/ml. 

Large-scale IgG production 

[0761] The highest-producing cell lines were revived from frozen stocks and then 

expanded to 400ml in selective, serum-free medium in 2 liter roller bottles. The cells were 
grown at 37 C and rolled at 4 rpm with the headspace being re-equilibrated with 5% 
CCVair every 2-3 days. Finally the culture was expanded to a 4 liter volume by the 
addition of serum-free medium without selection (400 ml per 2 liter roller bottle). The 
cultures were then grown to saturation. 

[0762] This procedure is exemplified by the production of I006D08 antibody from 

the I006D08-32 cell line. The frozen stock of I006D08-32 was revived into a T25 cm 2 
containing 5 ml serum-free medium containing lmg/ml geneticin and grown at 37 C in 
5% CCVair incubator. After two days growth the culture was diluted with 7.5 ml fresh 
medium and transferred to a T75cm 2 flask. After a further three days in the incubator the 
cells were transferred to 130 ml selective medium and transferred to a 2 liter roller bottle. 
After three days growth the cells were diluted with 500 ml selective medium and split into 
2x2 liter roller bottles. After another 2 days 100 ml fresh selective medium was added to 
each roller. Finally the next day the culture was expanded to a total volume of 4 liters 
with non-selective medium and divided into 10x2 liter roller bottles. After three days the 
medium was supplemented with 6mM glutamine. The cells were grown for 17 days from 
the final subculture into a 4 liter volume. The cells grew up to 3 xlO 6 cells/ml before 
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Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp lie Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 30 
<211> 251 



35 



<212> PRT 

<213> Homo sapiens 



<400> 30 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp lie Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 
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Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 31 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp lie Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr -Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 
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Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
130 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 32 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 32 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp lie Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
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130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 33 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 33 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 
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Ala Arg Pro Phe Tyr Asp lie Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 34 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 - 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 
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Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 35 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 35 
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Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp lie Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Hh Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 

iQ 115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 
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Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 36 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 36 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



"J Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 

:P 65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp He Leu Thr Arg Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



43 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 37 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 37 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 ' 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Lys Arg 
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14 5 



150 



155 



160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
130 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 38 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 38 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Gly Tyr Tyr 
100 105 110 



45 



Leu Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 39 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 39 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1-5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 
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Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 

180 185 190 



Gly Ala Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 40 
<211> 251 
<212> PRT 

<213> Homo sapiens 



<400> 40 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Val Trp 
100 105 110 



Val Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 
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<210> 41 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 41 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 ~ 15 



Ser Val Lys Val Ser Gys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp He Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 42 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 42 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



5 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 

m 20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 



50 



165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Lys Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 43 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 43 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 HO 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 

115 120 125 
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Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 44 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 44 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 
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viability declined to < 0.2 x 10 6 cells/ml. At this low viability the culture supernatants 
were harvested. ELISA analysis indicated that the culture supernatant contained 33 (xg/ml 
IgG. Hence, the 4 liter culture contained 132 mg IgG. 

IgG Purification 

[0763] The purification of the IgG from the fermentation broth is performed using 

a combination of conventional techniques commonly used for antibody production. 
Typically the culture harvest is clarified to remove cells and cellular debris prior to 
starting the purification scheme. This would normally be achieved using either 
centrifugation or filtration of the harvest. Following clarification, the antibody would 
typically be captured and significantly purified using affinity chromatography on Protein 
A Sepharose. The antibody is bound to Protein A Sepharose at basic pH and, following 
washing of the matrix, is eluted by a reduction of the pH. Further purification of the 
antibody is then achieved by gel filtration. As well as removing components with 
different molecular weights from the antibody this step can also be used to buffer 
exchange into the desired final formulation buffer. 

Purification of I006D08 IgGl 

[0764] The harvest was clarified by sequential filtration through 0.5 fim and 0.22 

|im filters. Clarified harvest was then applied to a column of recombinant Protein A 
Sepharose equilibrated at pH 8.0 and washed with the equilibration buffer. I006D08 
antibody was eluted from the Protein A Sepharose by application of a buffer at pH3.5. The 
collected antibody containing eluate was then neutralized to pH 7.4 by the addition of pH 
8.0 buffer. The neutralized eluate was concentrated by ultrafiltration using a 30 KDa cut 
off membrane. Concentrated material was then purified by Sephacryl S300HR gel 
filtration using phosphate buffered saline as the mobile phase. The final monomeric IgGl 
fraction from the gel filtration column was then concentrated to the desired formulation 
concentration by ultrafiltration using a 30 KDa cut off membrane. The final product was 
filtered through a 0.22 jam filter. 
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Example 21 : Antibody neutralization of murine splenocyte proliferation as measured by 
3HdT incorporation 

[0765] To determine if an antibody inhibited BLyS mediated B cell proliferation, a 

splenocyte proliferation assay was performed Briefly, murine splenocytes were isolated 
by flushing spleen with complete medium using a 25g needle and 10 ml of complete 
medium (RPMI 1640 with 10% FBS containing lOOU/ml penicillin, lOOjig/ml 
streptomycin, 4mM glutamine, 5xlO" 5 M p-mercaptoethanol). The cells were passed 
through a 100 micron nylon filter to remove cell clumps. The cell suspension was then 
ficolled at 400 x g for 25 minutes at room temperature (one 15 ml conical tube/spleen; 3 
ml ficol, 10 ml cell suspension/spleen; Ficol 1083 from Sigma). The recovered cells were 
washed 3 times in complete medium and counted. Recovered cells were then diluted to a 
concentration of 3xl0 6 /ml in complete medium containing a 3X concentration of SAC (3X 
= 1:33,333 dilution of stock) (Staph, aureus Cowan strain; Calbiochem). 
[0766] For each antibody, 50 microliters of antibody dilutions at 30|ig/ml, 

3.0|ug/ml, and 0.3|^g/ml concentrations were aliquotted into individual wells of a 96 well 
plate in triplicate. Suitable positive controls, such as, for example monoclonal antibody 
15C10, were also used. Medium containing no antibody (and human isotype controls 
(purchased commercially) when necessary) were used as negative controls. 
[0767] BLyS protein was diluted in complete medium to concentrations of 

300ng/ml, 90ng/ml and 30ng/ml. 50 microliters of each of the BLyS dilutions were then 
added to the antibody dilution series in the plates. The plate containing the antibody and 
BLyS dilutions are then incubated for 30 minutes at 37°C, 5% CO2 ? after which 50 
microliters of the splenocyte cell suspension containing SAC was added to all wells. The 
plates were then incubated for 72 hours (37°C, 5% C0 2 ). 

[0768] After 72 hours, each well was supplemented with 50jil of complete 

medium containing 0.5|LiCi of 3H-thymidine (6.7 Ci/mM; Amersham) and cells were 
incubated for an additional 20-24 hours at (37°C, 5% CO2). Following incubation cells 
were harvested using a Tomtec Cell Harvester and filters counted in a TopCount 
Scintillation counter (Packard). 



Example 22: Human B cell proliferation assay for in vitro screening of BLyS antagonist 
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molecules 

[0769] The bioassay for assessing the effects of putative BLyS antagonists was 

performed in triplicate in 96 well format by mixing equal volumes of BLyS, responder 
cells, and putative antagonist each of which is prepared as a 3X stock reagent. 

[0770] B-lymphocytes were purified from human tonsil by MACS (anti-CD3 

depletion), washed, and resuspended in complete medium (CM) (RPMI 1640 with 10% 
FBS containing lOOU/ml penicillin, lOOpg/ml streptomycin, 4mM glutamine, 5xlOE-5 M 
beta-mercaptoethanol) at a concentration of 3 x 10e6 cells/mL. Staphylococcus aureus, 
Cowan I (SAC, CalBiochem) was added to cells at 3X concentration (3X = 1 :33,333 
dilution of stock 

[0771] Meanwhile, eight serial dilutions (3 -fold) of potential antagonist were 

prepared in CM such that the diluted antagonists are at 3X the final concentrations to be 
tested in the assay. Antibodies are routinely tested starting at a final concentration of 
lOug/mL and going down to about 1.5 ng/mL. 

[0772] Human rBLyS was prepared in CM to 3X concentration (3X = 300 ng/mL, 

30 ng/mL, and 3 ng/mL) in CM. Potential inhibitors were routinely tested at several 
concentrations of BLyS to avoid false negatives due to unexpectedly low affinity or 
antagonist concentration. 

[0773] Fifty microliters of diluted antagonist and 50uL of diluted BLyS were 

added to the putative antagonist dilution series. 

[0774] Cells were then incubated for 72 hours (37°C, 5% C0 2 ) in a fully 

humidified chamber. After 72 hrs., the cells were supplemented with 0.5 jiCi/well 3H- 
thymidine (6.7 Ci/mmol) and incubated for an additional 24 hours. Plates were harvested 
using a Tomtec Cell Harvester and filters counted in a TopCount Scintillation counter 
(Packard). 
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[0775] The entire disclosure of each document cited (including patents, 

patent applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in this application is incorporated in their entireties herein by reference. 
Further, the sequences disclosed herein are also disclosed in U.S. Provisional Application 
60/212,210 filed June 16, 2000 the contents of which are incorporated in their entireties 
herein by reference. 
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322 



35 



40 



45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Trp Pro Ser Phe 
100 105 110 



Phe Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 62 

<211> 250 

<212> PRT 

<213> Homo sapiens 



73 



<400> 62 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 

50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Thr Pro Arg Gly 
100 105 110 



Tyr Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 



225 



230 



235 



240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 63 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 63 

Gin Val Gin Leu Val Gin Ser Val Val Glu Val Arg Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 . 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Ser Ser Leu Leu 
100 105 110 



Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 - 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 64 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 64 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro Leu Leu Pro 
100 105 HO 



Leu Cys Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



76 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 135 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



ti Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 

3 245 250 



<210> 65 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 65 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly Xle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



77 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro Pro Pro Ser 
100 105 110 



Phe Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 

225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 66 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 66 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 



78 



50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro Thr Ser Thr 
100 105 110 



Thr Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Thr 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 67 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 67 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ale 
15 10 15 



79 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val He Ser Cys Ser 
100 105 110 



Trp Ala Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Leu Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 135 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 



80 



245 



250 



<210> 68 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 68 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Ser Ala Leu Pro 
100 105 110 



Pro Pro Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



81 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 69 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 69 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Cys Arg His Leu 
100 105 HO 



Phe Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



82 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 70 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 70 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Val Ser Phe Pro 
100 105 HO 



83 



Ser Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 71 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 71 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly Val Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 



84 



65 



70 



75 



80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Met Gly Val Thr 
100 105 110 



Pro Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Arg Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 72 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 72 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



85 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Phe Arg Pro 
100 105 HO 



Val Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 

Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 135 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Ser Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 73 



86 



<211> 250 
<212> PRT 

<213> Homo sapiens 



<400> 73 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro Ser Val Gly 
100 105 HO 



Gly Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 

Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 1S5 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



87 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 74 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 74 

Gin Val Gin Leu Val Gin Pro Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 30 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
35 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro, Pro Thr Arg 
100 105 HO 



His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



88 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 

Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 75 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 75 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
i5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 

Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 30 

He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 9$ 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Arg Ser Arg 
100 105 HO 



Asp Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



89 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Gl\ 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 

225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 76 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 76 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Arg Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 



90 



85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Pro Leu Leu Pi 
100 105 110 



Pro Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 

Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 77 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 77 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 ' 40 45 
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Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Arg Cys Val 
100 105 HO 



Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 



Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 

130 135 140 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 

Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 135 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 78 
<211> 250 
<212> PRT 

<213> Homo sapiens 
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Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 80 
<211> 250 
<212> PRT 

<213> Homo sapiens 
<400> 80 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 

Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Gly Pro Tyr Gly 
100 105 HO 

Thr Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 



95 



Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 



Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 



Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 



Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Lys 
195 200 205 



Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu Asp 
210 215 220 



Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 
225 230 235 240 



Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 81 

<211> 250 

<212> PRT 

<213> Homo sapiens 

<400> 81 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
! 5 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Thr Thr Pro Cys 
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100 



105 



110 



Thr Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly 
115 120 125 

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr Thr 
130 135 140 

Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala 
145 150 155 160 

Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val Ala 
165 170 175 

Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr Gly 
180 185 190 

m Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser Glu 

m 135 200 205 

^ Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu Asp 

;g 210 215 220 

© Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr Phe 

If! 225 230 235 240 

X Gly Gin Gly Thr Arg Leu Glu He Lys Arg 

245 250 



<210> 82 
<211> 244 
<212> PRT 

<213> Homo sapiens 
<400> 82 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 
20 25 30 



Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Asp Trp Val 

35 40 45 

Ser Ala He Thr Trp Asn Ser Gly His He Asp Tyr Ala Asp Ser Val 

50 55 60 
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Glu Gly Arg Phe Ala Val Ser Arg Asp Asn Ala Lys Asn Ala Leu Tyr 

65 70 75 80 



Leu Gin Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Thr Lys Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asn Trp Gly 
100 105 HO 



Gin Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly 
115 120 125 



Gly Gly Ser Gly Gly Gly Gly Ser Asp lie Gin Met Thr Gin Ser Pro 
130 135 140 



Ser Ser Leu Ser Ala Ser He Gly Asp Arg Val Thr^Ile Thr Cys Arg 
145 150 155 160 



Ala Ser Gin Gly He Arg Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro 
165 170 175 



Gly Lys Ala Pro Lys Leu Leu He Tyr Ala Ala Ser Thr Leu Gin Ser 
180 185 190 



Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 
195 200 205 



Leu Thr He Ser Ser Leu Gin Pro Glu Asp Val Ala Thr Tyr Tyr Cys 
210 215 220 



Gin Lys Tyr Asn Ser Ala Pro Tyr Ala Phe Gly Gin Gly Thr Lys Val 
225 230 235 240 



Glu He Lys Arg 



<210> 83 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 83 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 HO 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Thr Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 
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<210> 84 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 84 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 



Ser Val Lys Val Ser Gys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Gly Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Gys 
- 85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val He Pro Phe Leu 
100 105 HO 



Pro Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 

Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190^ 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 
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Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 85 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 85 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu His lie Tyr 
100 105 110 



Pro His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 
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Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 86 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 86 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Asn Tyr Val Phe Glu Tyr Tyr 
100 105 110 



Ala Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
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115 



120 



125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly 'Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 87 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 87 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 
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lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val lie Leu Tyr Tyr 
100 105 110 



Leu His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



£} Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 

ft 165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 88 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 88 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 
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Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 ' 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Pro Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 89 
<211> 251 
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<212> PRT 

<213> Homo sapiens 



<400> 89 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Met Tyr Phe 
100 105 110 



Pro His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 

195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 
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Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 90 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 90 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Leu Phe Phe Tyr 
100 105 110 



Pro Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 
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Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Lys Arg 
245 250 



<210> 91 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 91 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
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130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Val lie Arg Arg 
245 250 



<210> 92 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 92 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp He Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



He Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 
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Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Asp Tyr Tyr 

100 105 110 



Ala Ser Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr He Ser Arg Leu Glu Pro Glu 
210 215 220 ' 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu He Lys Arg 
245 250 



<210> 93 
<211> 251 
<212> PRT 

<213> Homo sapiens 
<400> 93 

Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
1 5 10 . 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Gly He Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Gly Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val lie Pro Phe Leu 
100 105 110 



Pro Leu Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



S Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 

145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 



Phe Gly Gin Gly Thr Arg Leu Glu lie Ser Arg 
245 250 



<210> 94 

<211> 251 

<212> PRT 

<213> Homo sapiens 

<400> 94 
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Gin Val Gin Leu Val Gin Ser Gly Val Glu Val Lys Lys Pro Gly Ala 
15 10 15 



Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asn His 
20 25 30 



Ser lie Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Val 
35 40 45 



Gly Trp lie Ser Gly His Asp Asp Ser Thr Lys Tyr Ala Gin Lys Phe 
50 55 60 



Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 



lie Glu Leu Arg Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Pro Phe Tyr Asp Thr Leu Thr Ser Tyr Val Phe Gin Tyr Phe 
100 105 110 



Asp His Trp Gly Gin Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly 
115 120 125 



Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Glu Thr 
130 135 140 



Thr Leu Thr Gin Ser Pro Asp Thr Leu Ser Leu Ser Pro Gly Glu Arg 
145 150 155 160 



Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Thr Arg Gly Trp Val 
165 170 175 



Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu Met Tyr 
180 185 190 



Gly Thr Ser Arg Arg Ala Thr Gly Val Pro Asp Arg Phe Ser Gly Ser 
195 200 205 



Glu Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Arg Leu Glu Pro Glu 
210 215 220 



Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ala Thr Ser Pro Arg Thr 
225 230 235 240 
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